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(54) METHOD FOR MOUNTING ENCAPSULATED BODY ON MOUNTING BOARD AND OPTICAL 
CONVERTER 



(57) A new mounting technology allows an optical 
transducer or semiconductor device to be mounted on a 
printed wiring board at high density, simply, and at low 
cost. When a sealed assembly is mounted on a printed 
wiring board (400), an opening portion (340) is provided 
in a portion of the printed wiring board. Conductive junc- 
tion portions (360b and 360c) are provided on the sur- 
face of a base member (100). Then, the mounting is 
carried out by face-down bonding. The opening portion 
is provided in the printed wiring board, so that at least a 
portion of a sealing member of the sealed assembly is 
inserted in the opening portion. Such a structure makes 
face-down bonding possible, since the thickness of the 
sealing member of the sealed assembly and the thick- 
ness of the printed wiring board are adjusted by insert- 
ing the sealed assembly into the printed wiring board. 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates to a method of s 
mounting a seated assembly on a mounting substrate 
and an optical transducer 

BACKGROUND ART 

10 

[0002] Mounting arrangements in which an element or 
the like is mounted directly on a substrate are known 
generically as COX (where X is B, G, or the like). 
[0003] Of these, COG (Chip On Glass) is, as shown in 
Fig. 13, a form of mounting in which an element is 75 
mounted on a glass substrate by, for example, face- 
down bonding. 

[0004] A liquid crystal display device shown in Fig. 1 3 
has a glass substrate (base member) 3000, an oppos- 
ing substrate (sealing member) 3100 and a sealing 20 
material 3200, in which a liquid crystal material is 
sealed. Elements including drive ICs 3300 and 3400 are 
mounted on the glass substrate 3000. Fig. 14 shows 
another example of a COG mounting. In Fig. 14, a CCD 
(Charge Coupled Device) chip 3600 is face-down 25 
bonded on a transparent glass substrate 3010 with 
bumps 3700 interposed. An IC chip 3310 is also face- 
down bonded on the glass substrate 3010 with bumps 
3710 interposed therebetween. It should be noted that 
in Fig. 14, reference numerals 3800, 3810, and 3820 30 
indicate wiring layers. 

[0005] It is essential for the liquid crystal display 
device shown in Fig. 13 to construct the base member 
with the glass substrate 3000, since it is required to 
transmit light. The optical transducer, as in the CCD 35 
chip 3600 shown in Fig. 1 4, has a light receiving surface 
(or light emitting surface) positioned on the same sur- 
face as the bumps. For this reason, a transparent sub- 
strate such as the glass substrate 301 0 shown in Fig. 1 4 
must be used. *o 
[0006] It is, however, difficult to form a layered conduc- 
tor construction on the glass substrate, thus there are 
limits to high-density mounting. 
[0007] The present invention is made in the light of 
such problems. The object of the present invention is 45 
the provision of a new mounting technology such that a 
sealed assembly in which an optical transducer to be 
required to allow light to pass or a liquid crystal or the 
like is sealed can be mounted on a mounting substrate 
at high density, both easily and at low cost. so 

SUMMARY OF THE INVENTION 

[0008] The method of mounting a sealed assembly on 
a mounting substrate of the present invention is a ss 
method of mounting a sealed assembly, being of pro- 
jecting form and having a sealing member fixed to a por- 
tion of a base member in such a way as to project from 



the base member, on a mounting substrate, comprising: 

a step of providing an opening portion in a portion 
of the mounting substrate, and providing a conduc- 
tive junction portion on a surface of the base mem- 
ber outside of the seating member; and 
with at least a part of the sealing member posi- 
tioned within the opening portion of the mounting 
substrate, a step of connecting the conductive junc- 
tion portion to a wire on the mounting substrate. 

[0009] In the present invention, the sealed assembly 
is mounted on the mounting substrate by face-down 
bonding, using a conductive junction portion such as a 
conductive projection (bump). 

[001 0] In this case, the sealed assembly has a certain 
thickness (at least the sum thickness of the base mem- 
ber and sealing member). In particular, when it is seen 
from the base member, the sealed assembly projects by 
the thickness of the sealing member. Attempting to 
carry out face-down bonding with such a sealed assem- 
bly means that the conductive junction portion formed 
on the base member (for example bump electrodes) 
does not reach the mounting substrate, thus interfering 
with face-down bonding (face-down bonding may in 
some cases not be possible). 

[0011] Here a certain opening portion is provided in 
the mounting substrate, at least a portion of a sealing 
member of the sealed assembly is inserted in the open- 
ing portion, and the thickness of the sealing member of 
the sealed assembly clears the printed wiring board in 
the thickness direction. Thus, face-down bonding is 
made possible. 

[0012] By adoption of this mounting technique, since 
the airtight sealed assembly can be joined to the mount- 
ing substrate not by individual connections such as wir- 
ing connection, but in a single connection operation, this 
is extremely beneficial particularly in the case of a large 
number of junctions. Since wire connections are not 
required, the mounting space can be reduced and the 
operation simplified, and furthermore cost reductions 
can be achieved. 

[001 3] In the present invention, at least a portion of the 
sealing member may be formed of a material allowing 
light to pass. By means of this, the sealed assembly can 
be constituted as an optical transducer. 
[0014] It should be noted that "optical transducer" 
refers to something in which processing accompanies 
the impinging of light or the emission of light, for exam- 
ple, there are display devices using a photoreceptor 
such as a photodiode, a photoemitter such as a semi- 
conductor laser, or a light modulating element such as a 
liquid crystal or reflecting mirror device. In other words, 
a "photoreceptor' 1 has the function of receiving light and 
converting it into an electric signal (voltage or current), 
a "photoemitter" has the function of converting an elec- 
tric signal (voltage or current) into light. A display device 
such as a liquid crystal has the function of controlling 
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the transmission or reflection of light according to an 
electric signal (voltage or current), to vary a display out- 
put (in other words, a light output). In this way within this 
specification the term "optical transducer" is used to 
refer to a "device having a function in which processing 5 
accompanies the impinging of light or the emission of 
light." 

[001 5] According to this mounting technique, the light 
irradiation area or effective display area is increased, 
while allowing the efficient mounting of a sealed assem- 10 
bfy having an optical processing function on a mounting 
substrate. 

[0016] In the present invention, an IC used with 
respect to the sealed assembly may be mounted on the 
mounting substrate by direct connection of a conductive is 
junction portion to a wire of the mounting substrate. 
[0017] The IC may be mounted simultaneously with 
the sealed assembly, and further, peripheral ICs (ICs 
used with respect to the sealed assembly) may be 
mounted on the mounting substrate by the same con- 20 
nection method (for example, using bumps). 
[001 8] By using this mounting technology, the ICs may 
be simultaneously mounted, and the operation of 
mounting on the mounting substrate made more effi- 
cient. 25 
[001 9] The optical transducer of the present invention 
comprises: 

an optical modulation component having an optical 
conversion function, the optical modulation compo- 30 
nent mounted with an active surface facing a 
mounting surface of the mounting substrate; and 
a mounting substrate on which the optical modula- 
tion component is mounted, the mounting substrate 
having an opening portion in an area facing a whole 3S 
active region performing optical conversion of the 
active surface of the optical modulation component. 

[0020] As described above, in a method of mounting 
a transparent glass substrate such as is shown in Fig. 40 
14, it is difficult to form a layered construction of a glass 
substrate, and therefore there are limits to high density 
mounting. Therefore, in the present invention, an optical 
modulation component is mounted on a "mounting sub- 
strate" which is possible to adopt a layered construction 45 
of conducting layers. By the adoption of a layered con- 
struction of conducting layers, high density mounting is 
enabled. 

[0021] However, since a mounting substrate such as 
a printed wiring board or ceramic substrate is opaque, so 
when an optical modulation component is mounted by 
face-down bonding, impinging of light on the active sur- 
face of the optical modulation component, or emission 
of light from the active surface is not possible. In answer 
to this, an opening portion is provided at a certain loca- ss 
tion in the mounting substrate, and impinging of light on 
the active surface of the optical modulation component, 
or emission of light from the active surface is possible 



through this opening portion. 

[0022] In the present invention, the optical modulation 
component may be a sealed assembly; 

the sealed assembly may have an airtight sealing 
construction by virtue of a sealing member being 
fixed to a portion of a base member, and a conduc- 
tive junction portion being provided on a surface of 
the base member outside of the seating member; 
and 

with at least a part of the sealing member posi- 
tioned within the opening portion of the mounting 
substrate, the conductive junction portion may be 
connected to a wire on the mounting substrate. 

[0023] This is an optical transducer fabricated using 
the above described mounting technique. In particular, 
since at least a portion of the thickness projecting from 
the base member can be absorbed by the mounting 
substrate, a compact optical transducer is obtained. 
[0024] In the present invention, a gap between the 
optical modulation component and an inner wall of the 
opening portion of the mounting substrate may be filled 
with resin. 

[0025] In order to prevent light leaking from the gap 
around the opening portion of the mounting substrate, it 
is filled with resin. 

[0026] During filling with the resin, the sealing mem- 
ber and inner wall of the opening portion of the mount- 
ing substrate serve as a dam to prevent spreading of the 
resin, and therefore adjustment of the inserting amount 
of resin and positioning during filling is easy. 
[0027] In the present invention, on a surface of the 
mounting substrate where the optical modulation com- 
ponent is mounted, an IC used with respect to the opti- 
cal modulation component may be connected through a 
conductive junction portion. 

[0028] Moreover, on a surface of the mounting sub- 
strate below the IC, an opaque layer may be provided. 
This opaque layer may be of the same material as the 
wiring layer of the mounting substrate. 
[0029] The optical modulation component is face- 
down bonded, and therefore, light impinges from the 
opening portion of the mounting substrate or is irradi- 
ated downward. In this case, when stray light is gener- 
ated it will exert an undesirable influence on the 
operation of the IC. In other words, if light passes 
through the mounting substrate and reaches the IC, or 
is transmitted through a gap in the opening portion to 
the IC, then the operation of the IC will be undesirably 
influenced. 

[0030] Here, using the wiring material of the mounting 
substrate or the like, an opaque layer is formed on the 
surface of the mounting substrate below the IC, to block 
light. 

[0031] On a surface of the mounting substrate oppo- 
site to a surface on which the IC is mounted may be 
formed an opaque layer overlapping with at least a por- 
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tion of the IC. 

[0032] By providing an opaque layer on the reverse 
surface of the mounting substrate, the property of shut- 
ting out light is improved in the mounting substrate. As a 
result, IC malfunctions can be effectively prevented. s 
[0033] By providing the opaque layer on the surface 
layer (outermost layer) of the reverse surface of the 
mounting substrate, the opaque layer can be provided 
afterwards (post-provided). In other words, the existing 
substrate fabrication process can be used without after- io 
ation, and simply by adding a step of providing the 
opaque layer. Therefore, a selection not to provide an 
opaque layer can be carried out easily so that range of 
selection is broadened. Further, since the surface on 
which the opaque layer is provided is the surface oppos- 15 
ing the surface on which the ICs are mounted, the 
opaque layer may simply be provided over the whole of 
a desired region, and can be provided easily, without 
considering the positions of the wires or IC junctions. 
[0034] In the case of this construction, a double-sided so 
substrate (a substrate formed with wiring layers formed 
on both surfaces of a core layer (insulating layer)) may 
be used. In other words, a multilayer substrate (a sub- 
strate built up from alternate layers of wiring metal lay- 
ers and insulating layers) does not have to be used, 25 
which is favorable from the point of view of cost 
[0035] In the present invention inside of the mounting 
substrate below the IC, an opaque layer may be pro- 
vided, This opaque layer may be of the same material 
as the wiring layer of the mounting substrate. The 30 
opaque layer is formed embedded within the mounting 
substrate. 

[0036] A heat radiating plate may be adhered to a sur- 
face of the IC opposite to a surface on which the junc- 
tion portion is formed. By this means, heat from the IC ss 
can be efficiently released. 

[0037] A heat radiating plate may be adhered to the 
optical modulation component. By this means, cooling 
of the optical modulation component can be achieved. 
[0038] Alternatively, a heat radiating plate may be 40 
adhered to a surface of the IC opposite to a surface on 
which the junction portion is formed and to the optical 
modulation component At this time, since the heat radi- 
ating plate can have a large area, the heat releasing 
efficiency can be increased while remaining thin. 45 
[0039] Further, the heat radiating plate may be fixed to 
the mounting substrate. By this means, the mounting 
substrate and heat radiating plate are formed as one 
unit, and the overall strength is improved. 
[0040] A surface of the optical modulation component so 
other than a mounting surface for the mounting sub- 
strate, and a wire on the mounting substrate may be 
electrically connected. 

[0041 ] In this case, it is preferable that the heat radiat- 
ing plate is adhered so as to be electrically conducting 55 
to the surface of the optical modulation component 
opposite to the mounting surface to the mounting sub- 
strate, and is electrically connected to a wire on the 



mounting substrate. 

[0042] According to this, the potentials of the reverse 
surface of the optical modulation component and the 
wire on the mounting substrate can be the same. There- 
fore, for example, when the ground potential of the wire 
and the reverse surface of the optical modulation com- 
ponent are connected, electrified charge can escape to 
the reverse surface of the optical modulation compo- 
nent. Here, as a means for connecting the reverse sur- 
face of the optical modulation component and the wire 
on the mounting substrate the heat radiating plate is 
used so that there is no necessity to increase the 
number of components. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0043] 

Fig. 1 shows a first embodiment of the present 
invention, with a plan view seen from above at the 
top, a plan view seen from below at the bottom, and 
a sectional structural view in the middle; Figs. 2A to 
2C show examples of the construction of a conduc- 
tive junction portion (for example, a conductive pro- 
jection); Fig. 3 shows an example of bonding, 
combining a conductive projection (bump) and an 
anisotropic conducting film; Fig. 4 shows a second 
embodiment of the present invention; Figs. 5A and 
5B show a third embodiment of the present inven- 
tion; Fig. 6 shows a fourth embodiment of the 
present invention; Fig. 7 shows a fifth embodiment 
of the present invention; Fig. 8 shows a sixth 
embodiment of the present invention; Fig. 9 shows 
a seventh embodiment of the present invention; 
Fig. 10 shows an eighth embodiment of the present 
invention; Fig. 1 1 shows a ninth embodiment of the 
present invention; Fig. 12 shows a tenth embodi- 
ment of the present invention; Fig. 13 shows an 
example of an optical transducer (liquid crystal dis- 
play device); and Fig. 14 shows an example of an 
optical transducer (example of a light modulating 
element such as a CCD mounted on a glass sub- 
strate). 

PREFERRED EMBODIMENTS OF THE INVENTION 

[0044] Embodiments of the present invention are now 
described with reference to the drawings. 

(1) First Embodiment 

[0045] Fig. 1 shows a first embodiment of the present 
invention, with a plan view seen from above at the top, a 
plan view seen from below at the bottom, and a sec- 
tional structural view in the middle. 
[0046] An element 140 having an optical processing 
function (optical modulation element: for example, a 
CCD) is mounted on a base member (substrate) 100, 
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being enclosed by a sealing material 120 and sealing 
member (opposing substrate) 200 and sealed (hermeti- 
cally sealed). In other words, a sealed assembly is con- 
stituted with an optical conversion function. 
[0047] The sealing member (opposing substrate) 200 s 
is formed of a material which allows light to pass, such 
as glass or transparent plastic or the like, and light 
passes through the sealing member (opposing sub- 
strate) 200 to impinge on a photoreceptor element 140. 
[0048] Around the periphery of the base member 10 
(substrate) 100 are formed conductive junction portions 
(hereinbelow projections (bumps) being shown as an 
example) 360b and 360c. 

[0049] In the center of a printed wiring board 400, an 
opening portion 340 is formed. It should be noted that, 15 
in the present embodiment, a printed wiring board is 
used as the mounting substrate, but the invention is not 
limited to this, and any mounting substrate may be 
used. For example, a ceramic substrate can also be 
used. This applies equally to other embodiments. 20 
[0050] The sealed assembly having a light conversion 
function is face-down bonded, with the sealing member 
200 to be inserted in the opening portion 340. In other 
words, the conductive projections (bumps) 360b and 
360c are connected respectively to wires 500b and 2s 
500c on the printed wiring board. 
[0051] ICs (semiconductor devices) 300a and 300b, 
similarly using conductive projections (bumps) 360a 
and 360d, are connected to wires 500a, 500b, 500c, 
and 500d on the printed wiring board 400 by the face- 30 
down method. 

[0052] The projections (bumps) 360b and 360c of the 
sealed assembly, and the projections (bumps) 360a and 
360d of the ICs 300a and 300b may be connected by 
exactly the same method, or connected in a different 35 
manner even in the same lace down method. As for 
connection sequence, these may be simultaneous or 
not simultaneous. 

[0053] It should be noted that in Fig. 1, reference 
numerals 380a, 380b, 380c, and 380d indicate coating 40 
layers of resin or the like. 

[0054] In Fig. 1, typical wires 500a to 500b are only 
shown as the wires connected to ICs 300a and 300b. 
Moreover, in Fig. 1, ICs 300a and 300b are mounted 
only on the sides of the base substrate 1 00 in two direc- as 
tions, but the present invention is not limited to this, and 
the ICs may be mounted anywhere on the periphery of 
the base substrate 100. 

[0055] As will be clear from Fig . 1 , the thickness of the 
sealed assembly having an optical conversion function so 
is absorbed by the opening portion 340 of the printed 
wiring board, and the height of the printed wiring board 
400 is substantially the same as the height of ICs 300a 
and 300b. Therefore, the sealed assembly can be easily 
mounted on the printed wiring board using conductive ss 
projections (bumps), at the same time as the IC. Specif- 
ically, if the height can be maintained at about that of the 
ICs, the mounting procedure (sequence of element 



mounting) is not a concern. In other words, since partic- 
ular tools are used for mounting, if the heights of ele- 
ments are different, the procedure must inevitably start 
from the lower elements, whereas if all elements are of 
the same height there are no such restrictions on 
mounting. Thus, the flexibility of element mounting is 
improved. 

[0056] Mounting may be carried out, for example, by 
positioning the sealed assembly and ICs 300a and 300b 
in particular positions, then applying heat to connect the 
bumps to the wires on the printed wiring board. 
[0057] As the construction of the conductive projec- 
tions (conductive junction portions), for example, as 
shown in Figs. 2A to 2C, may be considered various 
possibilities. 

[0058] Fig. 2A has a solder bump 720 formed on metal 
electrodes (aluminum electrodes or the like) 700 and 
710 provided on the sealing member 100, and this sol- 
der bump 720 is connected to a wire 500 on the printed 
wiring board 400. 

[0059] In Fig. 2B, a gold (Au) bump 730 is constructed 
with an alloy portion 740 of indium or the like provided at 
hs extremity. 

[0060] Fig. 2C shows a bump construction using an 
anisotropic conducting film. In other words, the connec- 
tion to the wire 500 on the printed circuit board is 
through conductive balls 800 provided on the electrode 
750 on the sealing member. 

[0061 ] Any combination of the above constructions 
may be used. Fig. 3 is a combination of the method 
using bumps of Fig. 2 A, and the method using an aniso- 
tropic conducting film of Fig. 2C. In Fig. 3, reference 
numeral 750 indicates a bump electrode. 
[0062] In the present embodiment, the operation of 
mounting a sealed assembly or IC on a printed wiring 
board is easy. The cost can also be reduced without any 
wasted space. 

[0063] In the embodiment of Fig. 1 , to the extent that 
the opening portion 340 is formed in the printed wiring 
board 400, the rigidity of the printed wiring board 400 
itself is reduced. However, since the sealed assembly is 
connected to the printed wiring board (particularly in the 
vicinity of the opening thereof), the presence of the 
sealed assembly means that there is no actual reduc- 
tion in rigidity of the printed wiring board 400, and in 
some circumstances the rigidity may be improved com- 
pared with the case in which the opening portion is not 
provided. As a result, the reliability of the device itself 
can be maintained. 

(2) Second Embodiment 

[0064] Fig. 4 shows a second embodiment of the 
present invention. The characteristic of the present 
embodiment is that as a countermeasure against stray 
light, an IC (semiconductor integrated circuit device) 
mounted on a printed wiring board is provided with an 
opaque layer on the underside of the I C. 
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[0065] In other words, the printed wiring board 400 is 
provided with opaque layers 900 and 920 on the surface 
positioned below ICs 300a and 300b. The printed wiring 
board 400 is also provided internally with embedded 
opaque layers 910 and 930. It should be noted that the 5 
internally provided opaque layers are larger in extent 
than the mounted ICs 300a and 300b, and it is prefera- 
ble from the viewpoint of shutting out light that they are 
completely overlapping and provided so that the ICs are 
included within the opaque layers. Alternatively, it may 10 
also be effective to provide a number of opaque layers 
of relatively small extent. In this case, it is preferable for 
the opaque layers to form particularly a multilayer con- 
struction. In more detail, by means of a plurality of 
opaque layers forming a multilayer construction, it is 15 
preferable that the opaque layers are disposed so as at 
least partially to overlap by being offset in the planar 
direction in order to form a large region for shutting out 
light 

[0066] On the other hand, when an adequate opaque 20 
layer cannot be achieved because of restrictions of 
design or the like, for example in the case that the 
mounting surface area of the IC cannot be completely 
covered, by providing the opaque layer only in positions 
where particularly tends to malfunction with respect to 25 
light (a voltage transducer circuit portion or the like), the 
minimum requisite light blocking effect can be obtained. 
[0067] The opaque layers 900 to 930 are formed of the 
same material as the wiring layers 500a, 500b, 500c, 
and 500d on the printed wiring board 400 (for example, 30 
copper or an alloy thereof), and are previously formed in 
the process of fabricating the printed wiring board 400. 
It should be noted that when forming an opaque layer on 
a ceramic substrate, as the material of the opaque layer 
may be used gold, silver, silver palladium, copper, pig- 35 
merit or tungsten or the like. 

[0068] The opaque layers 910 and 930 embedded 
within the printed wiring board 400 can easily be formed 
by the fabrication technology of multilayer printed circuit 
boards. 

[0069] The opaque layers 900 to 930 can be used 
simultaneously as ground wires, power supply wires, or 
the like. In this way. the power supply wire or ground 
wire can also function as an opaque layer, and moreo- 
ver be effective as a shield to electromagnetic noise and 45 
the like. 

[0070] A pattern of a conductive material such as cop- 
per is opaque, and does not allow light to pass. There- 
fore stray light L1 shown by the arrows in Fig. 4 is 
reflected or absorbed by the opaque layers 900 to 930, 
and as a result light does not reach the ICs 300a and 
300b. Impinging light is a cause of electron-hole pairs 
within the semiconductor substrate, leading to IC noise. 
For this reason, shutting out the light can allow IC mal- 
function to be prevented. 

[0071] The position of the opaque layer to be formed 
must be at least the underside of the ICs 300a and 
300b f and such as to provide an overlap with the bottom 



of the ICs. 

[0072] In the present embodiment, not only the sur- 
face of the printed wiring board 400, but also the interior 
thereof has formed the opaque layers 910 and 930. 
Since the opaque layers 900 and 920 formed on the sur- 
face of the printed wiring board 400 cannot be provided 
in the bonding region of the ICs 300a and 300b, it is dif- 
ficult to completely shut out stray light, in the vicinity of 
the conductive projections (bumps) 360a and 360d (the 
bonding region). However, the opaque layers 910 and 
930 provided inside of the printed wiring board 400 can 
be disposed over the whole area, without concerning for 
the bonding region, and therefore it is possible to defi- 
nitely shut out light. 

[0073] However, it is not necessarily essential to pro- 
vide at) of the opaque layers 900 to 930, and according 
to circumstances, only the opaque layers on the printed 
circuit board, or only the opaque layers inside the 
printed wiring board may be formed. 
[0074] For further improvement of the light shutting 
out property, an opaque layer may further be provided 
on the surface of the printed wiring board 400 opposite 
to that on which the ICs are mounted (in other words the 
reverse surface of the printed wiring board). This 
opaque layer can be formed of the same material as the 
opaque layers 900, 910, 920, and 930 shown in Fig. 4, 
that is to say, the wiring material of the printed wiring 
board. By providing the opaque layer on the surface 
layer (outermost layer) of the reverse surface of the 
mounting substrate, the opaque layer can be provided 
afterwards (post-provided). In other wads, the conven- 
tional substrate fabrication process can be used without 
alteration, and a step of providing the opaque layer sim- 
ply added. Therefore, a selection not to provide an 
opaque layer can be carried out easily, and the range of 
selection is broadened. Further, since the surface on 
which the opaque layer is provided is the surface oppos- 
ing the surface on which the ICs are mounted, with no 
need to consider the bonding positions of the wires or 
IC, the opaque layer may simply be provided over the 
whole of a desired region, and can be provided easily. 
[0075] In case this construction is adopted, a double- 
sided substrate is used. In other words, a multilayer 
substrate does not have to be used, which is favorable 
from the point of view of cost. 
[0076] It should be noted that the sealed assembly 
having an optical conversion function used in the 
present embodiment is the same as in Fig. 1. 



[0077] Figs. 5A and 5B show a third embodiment of 
the present invention. 

[0078] The characteristic of the embodiment shown in 
Fig. 5A is that "an optical modulation element such as a 
CCD is face-down bonded to a mounting substrate hav- 
ing a light shutting out property and an opening portion, 
and the active surface of the optical modulation element 
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is exposed to light through the opening portion." 
[0079] In Fig. 5A, in a printed wiring board 30 1 0 is pro- 
vided an opening portion 3500, and an optical modula- 
tion element 3600 such as a CCD is face-down bonded 
using burrps 3700. The IC chip 3310 is also face-down s 
bonded using bumps 3710. It should be noted that ref- 
erence numerals 3800, 3810, and 3820 indicate wiring 
layers. 

[0080] As described above, in a mounting method 
using a transparent glass substrate as in Fig. 1 4, it is dif- 10 
f icult to build up conducting layers, and there are limits 
to high density mounting. To this end, in the present 
embodiment, an optical modulation element is mounted 
on a "mounting substrate such as a printed wiring 
board" allowing a layered construction of the conducting is 
layers to be adopted. By this means, a layered construc- 
tion of the conducting layers can be adopted, and as a 
result, in particular, a build-up formation of the IC 
input/output wires can be used, and therefore the dis- 
tance between the I C and the extremity of the substrate 20 
can be reduced. Therefore, high density mounting 
becomes possible, and a stupendous effect in device 
miniaturization is obtained. 

[0081 ] However, since a printed wiring board, ceramic 
substrate, or the like is opaque, if an optical modulation 25 
element is mounted by face-down bonding on a normal 
mounting substrate (one to which no special measures 
have been applied), it is not possible for light to reach 
the active surface of the optical modulation element, nor 
for light to be conducted away from the active surface. 30 
Here, the opening portion 3500 is provided in a particu- 
lar location of the mounting substrate to make it possible 
for light to reach the active surface of the optical modu- 
lation element, and for light to be conducted away from 
the active surface, through the opening portion 3500. 35 
[0082] In Fig. 5B. opaque layers 3900 and 3910 are 
further provided. Since it is possible for light to reach the 
IC 3310 from the reverse surface of the printed wiring 
board, in the present embodiment the opaque layers 
3900 and 3910 are provided, to protect the IC from light. <o 
By this means, malfunction of the IC can be prevented. 
It should be noted that h is sufficient to provide at least 
only either of the opaque layers 3900 and 3910. 

(4) Fourth Embodiment 45 

[0083] Fig. 6 shows a fourth embodiment of the 
present invention. 

[0084] The characteristic of the present embodiment 
is that particular locations of the optical transducer so 
shown in Fig. 1 are filled with resin so that the property 
of shutting out light is improved. 
[0085] In Fig. 6, resin layers 1200 and 1220 are pro- 
vided to prevent light from escaping through the gaps on 
the periphery of the opening portion 340 provided in the ss 
printed wiring board 400. 

[0086] During filling with the resin, the sealing mem- 
ber 200 and inner wall of the opening portion of the 



printed wiring board serve as a dam to prevent spread- 
ing of the resin, and therefore adjustment of the amount 
of resin inserted and positioning during filling is easy. 
[0087] It should be noted that preferably the resin lay- 
ers 1200 and 1220 are inserted so that there are no 
gaps within the opening portion 340. 
[0088] Resin layers 1 240 and 1 260 are provided to fill 
the gap between the base member 100 and ICs 300a 
and 300b, to shut out light leaking as far the mounting 
surface of the printed wiring board 400. 
[0089] During filling with the resin, the base member 
100 and side surfaces of the ICs 300a and 300b serve 
as a dam to prevent spreading of the resin, and there- 
fore adjustment of the amount of resin inserted and 
positioning during filling is easy, ft should be noted that 
if the base member 100 and ICs 300a and 300b are 
separated, resin may be provided separately at the 
respective extremities thereof. 

[0090] By means of the filling with resin, no light 
reaches the ICs 300a and 300b, and the optical trans- 
ducer reliability is improved. It should be noted that it is 
not necessarily essential for all of the resin layers 1200, 
1220, 1240, and 1260 to be provided, and for example, 
resin layers 1200 and 1220 only may be provided. 
[0091] In the present embodiment, the projections 
(bumps) 360a to 360d are electrically connected to the 
wires 500a to 500d using an anisotropic conducting film 
510. However, if the anisotropic conducting film 510 is 
not used a space is formed in this region. In this space, 
the resin which constitutes the resin layers 1240 and 
1260 is injected to form a protective layer. 
[0092] Further, in the present embodiment, the mount- 
ing surface of the printed circuit board on which the ICs 
300a and 300b are mounted is on the opposite side 
from the surface on which light impinges, and it is only 
necessary to block light leaking in through the opening 
portion 340 of the printed wiring board, and therefore 
the light blocking property is good. 
[0093] It should be noted that it is preferable that the 
resin used for filling has a color which has a function to 
absorb light particularly black resin. From a considera- 
tion of the material qualities, a silicone or epoxy resin 
may be used. 

[0094] Resin may be provided on the upper surface of 
the ICs 300a and 300b (that is, the surface opposite to 
the junction surface), over the whole area or a part 
thereof, and further may be provided on the side sur- 
faces of the ICs 300a and 300b over the whole area or 
a part thereof. By this means, the light shutting out prop- 
erty is further improved, and the resistance of the ICs to 
damp is also improved. 

[0095] Resin may be applied to the whole area of the 
surface opposing the element mounting surface of the 
printed wiring board 400 (the substrate surface on the 
side on which the light impinges). 
[0096] An opaque layer may be applied to whole area 
of the surface opposing the element mounting surface 
of the printed wiring board 400 (the surface on the side 
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on which the light impinges). Such a construction can 
be effectively used not only for a printed wiring board, 
but also for a glass substrate. In particular, when an IC 
is mounted on a transparent substrate such as a glass 
substrate, malfunction of the IC can be prevented, and 5 
this is beneficial. It should be noted that the opaque 
layer provided on the reverse surface of the substrate is 
not necessarily required to be provided over the whole 
area, and may be provided only where necessary. The 
opaque layer on the reverse surface of the substrate 10 
may be formed, for example, by applying resin to the 
substrate, then hardening the resin. 

Fifth Embodiment 

15 

[0097] Fig. 7 shows a fifth embodiment of the present 
invention. The characteristic of the present embodiment 
is that the optical transducer of Fig. 6 (filled with resin) is 
further provided with the opaque layers shown in Fig. 4. 
[0098] As shown in Fig. 7, the underside of ICs 300a 20 
and 300b is provided with opaque layers 900, 910, 920, 
and 930 of the same material as the wires of the printed 
wiring board. By this means, the property of shutting out 
light of the ICs 300a and 300b is increased, and the reli- 
ability is further improved. 25 
[0099] To further improve the light blocking property, 
an opaque layer may be provided on the opposite sur- 
face to the IC mounting surface of the printed wiring 
board 400 (that is, the reverse surface of the printed wir- 
ing board). This opaque layer can be constructed of the 30 
same material as the opaque layers 900, 910, 920, and 
930 shown in Fig. 7, that is to say, the material of the 
wires of the printed wiring board. 

Sixth Embodiment 35 

[01 00] Fig. 8 shows a sixth embodiment of the present 
invention. An optical transducer 10 shown in this figure 
has the optical transducer shown in Fig. 1 , to which heat 
radiating plates 12 and 13 are attached. In more detail, 40 
in this figure, on the upper surface of an IC 16 provided 
on a printed wiring board 14, that is to say, on the sur- 
face 16a opposite to the mounting surface, a heat radi- 
ating plate 12 is attached by means of thermally 
conductive adhesive 18. To a sealed assembly 15 a 45 
heat radiating plate 13 is attached by means of ther- 
mally conductive adhesive 1 8. 
[0101] According to the present embodiment, by 
means of the heat radiating plates 12 and 13, the IC 16 
and sealed assembly 15 can be cooled. In particular, so 
since the adhesive 18 is thermally conductive, heat from 
the IC 1 6 and sealed assembly 1 5 is easily conducted to 
the heat radiating plates 1 2 and 1 3, and the heat releas- 
ing effect is good. 

[01 02] Further, by means of the heat radiating plate ss 
12, at least a part of the IC 16 is covered, and can be 
shielded from light By this means, malfunction of the IC 
16 can be prevented. 



[0103] As for the remainder of the construction, 
description is omitted since it is the same as that of the 
optical transducer shown in Fig. 1 . It should be noted 
that in the present embodiment, in place of the sealed 
assembly, an optical modulation element can be 
mounted to achieve cooling the optical modulation ele- 
ment 

Seventh Embodiment 

[0104] Fig. 9 shows a seventh embodiment of the 
present invention. An optical transducer 20 shown in 
this figure has the optical transducer shown in Fig. 1 , to 
which a heat radiating plate 22 is attached. This heat 
radiating plate 22 differs from the heat radiating plate 1 2 
shown in Fig. 8 in being attached not only to the ICs 26, 
but also to the sealed assembly 24. ft should be noted 
that the sealed assembly 24 is formed by sealing the 
element 24a which has an optical processing function. 
In more detail, this is the same as shown in Fig. 1 . 
[01 05] This heat radiating plate 22 also is attached by 
a thermally conducting adhesive 28. According to the 
present embodiment, not only the ICs 26 but also the 
sealed assembly 24 is cooled. Moreover, since the heat 
radiating plate 22 has a large area, not only can the 
cooling effect be further improved, but also the property 
of shutting out light is increased, and malfunction of the 
ICs 26 can be even more so prevented. 
[01 06] It should be noted that in the present embodi- 
ment in place of the sealed assembly, an optical modu- 
lation element may be mounted to achieve cooling the 
optical modulation element. 

Eighth Embodiment 

[0107] Fig. 10 shows an eighth embodiment of the 
present invention. An optical transducer 40 shown in 
this figure has the optical transducer shown in Fig. 1 , to 
which a heat radiating plate 32 is attached. This heat 
radiating plate 32 differs from the heat radiating plate 22 
shown in Fig. 9 in being fixed to a printed wiring board 
34. 

[0108] More specifically, the extremities of the heat 
radiating plate 32 have support portions 32a formed on 
a surface opposing the printed wiring board 34. With the 
support of the support portions 32a, the heat radiating 
plate 32 and printed wiring board 34 are fixed together 
by means of screws 36 passing through the heat radiat- 
ing plate 32 and printed wiring board 34. Other configu- 
ration is the same as that of the optical transducer 20 
shown in Fig. 9. 

[0109] According to the present embodiment, since 
the heat radiating plate 32 and printed wiring board 34 
are formed as one unit, the mechanical strength is 
improved, and the reliability upon strength is increased. 
The heat radiating plate 32, as shown in Fig. 10, has 
substantially the same size as the printed wiring board 
34, and therefore the heat releasing area is increased, 
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and the heat releasing efficiency is also improved. 
Therefore, even without forming fins or the like, a suffi- 
cient heat releasing function is provided. Further, since 
the ICs 38 are covered by the heat radiating plate 32 
and support portions 32a, a malfunction of the ICs 38 
due to light can be prevented. 
[01 10] It should be noted that in the present embodi- 
ment, in place of the sealed assembly, an optical modu- 
lation element may be mounted to achieve cooling the 
optical modulation element. 

Ninth Embodiment 

[0111] Fig. 11 shows a ninth embodiment of trie 
present invention. An optical transducer 40 shown in 
this figure is the same as the optical transducer shown 
in Fig. 5A, except in that an optical modulation element 
42 and wire 44a of a printed wiring board 44 are con- 
nected by a wire 46. 

[01 12] By means of this, since the optical modulation 
element 42 and wire 44a are electrically conducting, 
charged electrical potential on the optical modulation 
element 42 can escape to the wire 44a. Therefore, it is 
preferable for the wire 44a to be at ground potential. 
Alternatively, when the wire 44a is at a certain potential, 
the potential of the connection portion of the optical 
modulation element 42 can be set to the certain poten- 
tial. 

[01 13] It should be noted that in the present embodi- 
ment in place of the optical modulation element 42, a 
sealed assembly may be mounted. In this case, a base 
member of the sealed may to be formed of a conductive 
material, an element having an optical processing func- 
tion and the base member may be electrically con- 
nected, and the base member and wire may be 
connected by a wire. 

Tenth Embodiment 

[0114] Fig. 12 shows a tenth embodiment of the 
present invention. An optical transducer 50 shown in 
this figure has the optical transducer shown in Fig. 5A, 
to which a heat radiating plate 52 is attached. This heat 
radiating plate 52 has excellent heat releasing proper- 
ties and is electrically conducting, and is fixed to a 
printed wiring board 54. In more detail, the heat radiat- 
ing plate 52 is attached to ICs 62 and an optical modu- 
lation element 64 through an adhesive 60 which is 
thermally conductive and electrically conductive. Since 
the adhesive 60 is thermally conductive, heat from the 
ICs 62 is conveyed to the heat radiating plate 52, thus 
achieving cooling. 

[01 1 5] At the extremities of the heat radiating plate 52, 
on the surface opposing the printed wiring board 54 are 
formed support portions 52a. With the support of these 
support portions 52a, the heat radiating plate 52 and 
printed wiring board 54 are fixed together, by means of 
screws 56 passing through the heat radiating plate 52 



and printed wiring board 54, and nuts 58 engaging to 
the screw 56. 

[01 1 6] Further, the screws 56 also pass through wires 
54a formed on the printed wiring board 54. Then by 

5 means of the heads 56a of the screws 56 and nuts 57, 
the printed wiring board 54 and wires 54a are clamped, 
and the screws 56 and wires 54a are electrically con- 
nected. For this purpose it is a prerequisite that the 
screws 56 are conductive. 

10 [0117] By means of this, the optical modulation ele- 
ment 64 and the wires 54a can be electrically con- 
nected. In other words, the optical modulation element 
64 and conductive heat radiating plate 52 are electri- 
cally connected through the conductive adhesive 60, 

15 and the heat radiating plate 52 and wires 54a are elec- 
trically connected through the conductive screws 56. 
[01 18] By means of this construction, charged electric 
potential on the optical modulation element 64 can 
escape to the wires 54a. Therefore, it is preferable for 

20 the wires 54a to be at ground potential. Alternatively, 
when the wires 54a are at a certain potential, the poten- 
tial of the connection portion of the optical modulation 
element 64 can be set to the particular voltage. 
[0119] According to the present embodiment, by 

25 means of the screws 56 and nuts 58, the heat radiating 
plate 52 and printed wiring board 54 are formed as one 
unit, the mechanical strength is improved, and the relia- 
bility upon strength is increased. The heat radiating 
plate 52, as shown in Fig. 12, has substantially the 

30 same size as the printed wiring board 54, therefore, the 
heat releasing area is increased, and the heat releasing 
efficiency is also improved. Therefore, even without 
forming fins or the like, a sufficient heat releasing func- 
tion is provided. Further, since the ICs 62 are covered 

35 by the heat radiating plate 52 and support portions 52a, 
a malfunction of the ICs 62 due to light can be pre- 
vented. 

[01 20] It should be noted that in the present embodi- 
ment, in place of the optical modulation element 64, a 

40 sealed assembly may be mounted. In this case, a base 
member of the sealed assembly may be formed of a 
conductive material, and an element having an optical 
processing function and the base member may be elec- 
trically conducting, and the base member and wire may 

45 be connected. 

[01 21 ] The present invention can be widely applied as 
a mounting technology for display devices using tight 
receiving elements such as photodiodes, light emitting 
elements such as semiconductor lasers, or light modu- 

so lating elements such as liquid crystals or reflecting mir- 
ror devices. 

Claims 

55 1 . A method of mounting a sealed assembly, being of 
projecting form and having a sealing member fixed 
to a portion of a base member in such a way as to 
project from said base member, on a mounting sub- 
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strate, comprising: 

a step of providing an opening portion in a por- 
tion of said mounting substrate, and providing a 
conductive junction portion on a surface of said s 
base member outside of said sealing member; 
and 

with at least a part of said sealing member 
positioned within said opening portion of said 
mounting substrate, a step of connecting said to 
conductive junction portion to a wire on said 
mounting substrate. 

2. The method of mounting a sealed assembly of 
claim 1, wherein at least a portion of said sealing is 
member is formed of a material allowing light to 
pass. 

3. The method of mounting a sealed assembly of 
claim 1 or 2, wherein an IC used with respect to 20 
said sealed assembly is mounted on said mounting 
substrate by direct connection of a conductive junc- 
tion portion to said wire of said mounting substrate. 

4. The method of mounting a sealed assembly of 2s 
claim 3, wherein said IC is mounted simultaneously 
with said sealed assembly 

5. The method of mounting a sealed assembly of 
daim 4, wherein said IC is mounted on said mount- 30 
ing substrate by the same connection method as 
said sealed assembly. 

6. An optical transducer comprising: 

35 

an optical modulation component having an 
optical conversion function, said optical modu- 
lation component mounted with an active sur- 
face f ad ng a mounting surface of said 
mounting substrate; and <o 
a mounting substrate on which said optical 
modulation component is mounted, said 
mounting substrate having an opening portion 
in an area facing a whole active region perform- 
ing optical conversion of said active surface of 45 
said optical modulation component. 

7. The optical transducer of claim 6, wherein: 

said optical modulation component is a sealed so 
assembly; 

said sealed assembly has an airtight sealing 
construction by virtue of a sealing member 
being fixed to a portion of a base member, and 
a conductive junction portion is provided on a ss 
surface of said base member outside of said 
sealing member; and 

with at least a part of said sealing member 



positioned within said opening portion of said 
mounting substrate, said conductive junction 
portion is connected to a wire on said mounting 
substrate. 

8. The optical transducer of claim 6 or 7, wherein a 
gap between said optical modulation component 
and an inner wall of said opening portion of said 
mounting substrate is filled with resin. 

9. The optical transducer of claim 6 or 7, wherein on a 
surface of said mounting substrate where said opti- 
cal modulation component is mounted, an IC used 
with respect to said optical modulation component 
is connected through a conductive junction portion. 

10. The optical transducer of claim 9, wherein on a sur- 
face of said mounting substrate below said IC, an t 
opaque layer is provided. 

11. The optical transducer of claim 10, wherein said 
opaque layer is of the same material as a layer of 
said wire on said mounting substrate. 

12. The optical transducer of claim 9, wherein on a sur- 
face of said mounting substrate opposite to a sur- 
face on which said IC is mounted is formed an 
opaque layer overlapping with at least a portion of 
said IC. 

13. The optical transducer of claim 9, wherein inside of 
said mounting substrate below said IC, an opaque 
layer is provided. 

14. The optical transducer of claim 13, wherein said 
opaque layer is of the same material as a layer of 
said wire of said mounting substrate. 

15. The optical transducer of claim 9. wherein a heat 
radiating plate is adhered to a surface of said IC 
opposite to a surface on which said junction portion 
is formed. 

16. The optical transducer of claim 9, wherein a heat 
radiating plate is adhered to said optical modulation 
component 

17. The optical transducer of claim 9, wherein a heat 
radiating plate is adhered to a surface of said IC 
opposite to a surface on which said junction portion 
is formed and to said optical modulation compo- 
nent. 

18. The optical transducer of claim 17, wherein said 
heat radiating plate is fixed to said mounting sub- 
strate. 

19. The optical transducer of claim 6 or 7, wherein a 
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surface of said optical modulation component other 
than a mounting surface for said mounting sub- 
strate, and a wire on said mounting substrate are 
electrically connected. 

20. The optical transducer of claim 17, wherein said 
heat radiating plate is adhered so as to be electri- 
cally conducting to a surface of said optical modula- 
tion component opposite to a mounting surface for 
said mounting substrate, and is electrically con- 
nected to a wire on said mounting substrate. 
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